10 Re 


wo 01/98056 


jf/prc W'Z FEB 2002 
10/049756 

PCT/USOl/19744 


-1- 


A CORE PIN AND SLEEVE AND METHOD OF USING SAME 


FIELD OF THE INVENTION 

5 The invention generally relates to inj ection mold core pins and sleeves, which are 

used to form cored holes in articles formed by injection molding. More particularly, the 
invention relates to a core pin system including an improved thin walled sleeve, which 
preferably is used with an improved core pin retainer. 


BACKGROUND 

In inj ection molding, upper and lower mold halves are brought together to define 
a mold cavity mto which heated molten plastic is injected uuder pressure. The mold 
halves are typically vertically aligned with an upper mold portion termed the cavity half 
and a lower mold portion termed the core mold half. For forming holes or apertures 
through the top or bottom surfaces of molded pieces, coring elements, such core pins are 
firequently utilized. When a raised aperture having side walls extending fi:om the surface 
of tiie molded part is desired, the core element is often provided with an associated 
ejector sleeve which assists in forming a lip of the raised aperture and in breaking the 
plastic part firee firom the coring element to eject the part as the mold is opened. 

Core pins are long, thin, metallic or ceramic cylinders which have a base with a 
head and shoulder portion adapted to assist in retaining the pin in the mold section or 
press piece. The pin's tip, which extends into the mold cavity, may be machined to a 
smaller diameter which forms a shoulder and is typically drafted so that the pin is tapered 
at the end to assist in ejection. The sleeve is typically a hollow tube sized to fit over the 
pin which has a base portion having head and shoulder portions for retention in a 
counterbore formed in the ejector plate. Core pins are typically mounted in the core mold 
half. When mounted, the pin extends through an aperture formed in the mold half and 
into the mold cavity. 

In forming a raised aperture, the interior surface or side walls of the aperture are 
defined by the surface of the core pin, the lip of the raised aperture is defined by the core 
pin ejector sleeve O^^reinafter "sleeve") and optionally a machined shoulder on the core 
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pin, and the exterior surface of the side walls of the aperture are defined by the core mold 
half. 

The diameter and shape of the interior of the raised aperture is determined by the 
mold's end user by machining the diameter and shape of the end of the core pin and 

5 thickness of the sleeve as desired to correspond to the raised aperture' s intended purpose. 
For example, if the raised aperture is placed in the molded article in order to receive a 
l/8th screw, the diameter of the pin must be approximately l/8th, approximately 
cylindrical in shape and within acceptable tolerances. The width of the side walls of the 
raised aperture is determined by the width of the sleeve and the cross-sectional diameter 

10 of the shoulder aperture in the mold. The width of the walls of the hole formed in the 
molded article is set by the end user by considering a number of factors, including the 
strength and rigidity of the plastic used to form the article. 

Given the long, slender shape of the pin and sleeve, the core pin and sleeve can 
become broken or bent during installation or during the molding cycle. This damage may 

1 5 occur when the sleeve or molded article catch upon the sides of the aperture or are not 
properly positioned when the mold is closed. When the pin or ejector sleeve are 
damaged, the mold may become jammed and the mold machine must be taken off-line, 
disassembled and repaired. At the very least, this repair requires that the broken core pin 
be replaced, while loose fi-agments of the broken pia and^or molded articles must be 

20 removed. These repairs increase the maintenance costs for the injection mold machine 
and cause the mold's end user to lose valuable production time. 

Another problem with prior core pins and sleeves is that when the molded article 
is ejected firom the mold, the walls of the hole formed in the article can suffer fracture or 
defect due to adhesion of imcured plastic to the mold, core pin or sleeve. This damage 

25 can be due to the side walls having insufficient time to cure or cool during the mold 
cycle. One way to reduce molding cycle time is to reduce the thickness of the side wall 
of the raised aperture. In hot plastic and thermosetting plastic mold injection, any 
increase in the amount of plastic used to form a raised aperture also increases the 
cooling/setting cycle time for the mold, wherein the plastic cools and hardens to gain 

3 0 sufficient rigidity to prevent fracture or deformation prior to ej ection. The more material 
used, the longer it takes to cool sufficiently. Even a small increase in cycle time per 
piece can become a significant manufacturing cost when considering the nxmiber of 
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articles being produced. Thus, it is generally recognized as desirable to decrease the side 
wall thickness of a raised aperture. Decreasing the width of the walls in turn decreases 
the amount of plastic used to fill the mold cavity and form the raised aperture. Even if 
this amount is negligible when viewed on a per/piece or per hole amount, since the 
5 number of pieces produced by a given mold can range into millions, and since there are 
often multiple raised apertures formed per molded article any decrease in materials used 
can result in significant cost savings for the end user. 

Standard sleeve thicknesses for stock sleeves have commonly ranged fi-om about 
.046 to about .125 inch which can form a raised aperture with side- wall thickness ranges 

1 0 ftom .046 to . 1 25 inches. The foregoing advantages have resulted in mold users seeking 
to use thinner sleeves to make raised apertures with the same internal diameter, but with 
thinner side walls. However, mold component manufacturers have been reluctant to 
provide thiimer sleeves due to their perceived fragility, particularly when the end user 
wants a sleeve of considerable length, e.g.^ a sleeve that is more than four inches long. 

15 In order to decrease the thickness of the side-wall of a raised aperture while maintaining 
the same dimension for its inner diameter, a thinner sleeve is required. 

The fragility of current injection mold core pin and sleeves can be exacerbated 
by the manner in which the pin is mounted. In one common type of mount, a threaded 
retaining bolt is used to secure the pin base to a press piece of the core mold half. The 

20 core pin base typically includes a broadened head and shoulders. A threaded mounting 
aperture is formed in the press piece to receive the base of the pin and retaining bolt. The 
retaining bolt is threaded into the mounting aperture so that the shoulder on the base of 
the pin is held flush against the top surface of the mounting aperture. This results in the 
mounting shoulder of the core pin being held tight against the interior surface of the press 

25 piece. Such a rigid hold on the base of the pin does not allow for any movement of the 
pin or sleeve relative to the molded part which can cause the pin and/or sleeve to be 
damaged during ejection of the part. 

To alleviate the problems with rigid mounting, a second type of mount for core 
elements has been used which employs a separate mounting plate. The separate mountiug 

30 plate is held in place by a separate mounting screw or bolt. The plate holds the pin in 
place, but with head clearance between the pin head and the press piece which allows the 
core pin and sleeve to move or float ui its moimting. Such movement helps prevent 
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damage to the pin and sleeve if the pin or sleeve should catch upon the molded part of 
a portion of the mold during travel. However, this type of plate mount suffers from 
several drawbacks. For example, a relatively large rectangular aperture is typically 
required to be machined or milled into the exterior surface of the press piece to 
5 accommodate the mounting plate. The aperture for retaining the core pin head also has 
to be machined into the mold, as does a separate mounting hole for the bolt or screw 
which holds the mounting plate in place. Finally, a hole must also be machined into the 
mounting plate itself to correspond to the hole in the mold where the screw or bolt joins 
the plate and mold. This process adds several additional machining steps to the design 
10 and manufacture of the injection mold thereby increasing the mold's production cost. 
Further, since useable space for JBtting required components on a mold is usually limited, 
the floating mount plate is often viewed as an inefficient use of that available space on 
the mold. 

Another problem with prior ejector sleeves was that they become wom quicker 

m 

15 than is desirable by friction between the exterior surface of the sleeve and the mold base 
^ as well as between the interior surface of the sleeve and the exterior surface of the core 

2 3 

fU pin. Thus, there is a need for a core pin and core pin sleeve which have improved wear 

characteristics. 

Thus, there is a need for a more robust, thin walled sleeve which can be more 

ry 

20 easily installed and which can be used to form a thin walled raised apertures in injection 
molded articles thereby reducing cycle time and providing a savings on material costs. 


O 


SUMMARY OF THE DWENTION 

The present invention includes an improved ejector sleeve having thinner side- 
25 walls than prior sleeves. The sleeves generally include a ring for mounting the sleeve, 
a central bore for receiving a core pin, a tube portion extending from the ring to a tube 
end portion. The side-walls defining the tube end portion have a thickness of less than 
forty thousandths, and preferably thirty thousandths of an inch. These thinner side- walls 
allow the end user to manufacture molded articles with raised apertures having the same 
30 interior diameter and thinner aperture side-walls. This results in decreased costs due to 
reduced mold cycle times as well as cost savings due to material reduction. 
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In one preferred aspect of the invention, a coated ejector sleeve is provided in 
which a thin, lubricous coating of nickel, chromium or alloys of chromium or nickel is 
applied to at least a portion of the sleeve. A similar coating is also preferably applied to 
the pin. The coating is applied in thickness of less than .0001 inch which improves the 

5 wear characteristics of the pins and sleeves as well as allowing the coated pins and 
sleeves to be stocked and used as nominal thickness parts. Such coated pins and sleeves 
have demonstrated improved wear resistance as well as lesser susceptibility to failure 
during operation in a mold. 

In one embodim^t of the invention, a sleeve extension is provided which has a 

0 base portion adapted to mount to an ejector plate. The sleeve extension preferably has 
a T-slot on the end opposite the base for receiving a mounting base of an ejection sleeve. 
The sleeve extension includes a through bore dimensioned to receive a core pin. The 
sleeve extension provides structural support for long, thin walled sleeves thereby 
allowing the use of longer stock ejector sleeves with decreased side-wall thickness. 

5 In ariother embodiment of the invention, an improved core element mounting 

system is provided which allows for greatly simplified installation of a floating core 
mount. The mounting system of the invention provides sufficient head clearance that the 
core pin and sleeve adjust or deflect away firom the sides of the mold without breaking. 
The system utilizes a novel plug which includes a threaded exterior surface, a plug 

0 shoulder for engaging a stop surface of a bore formed in the mold, a driving surface for 
engagement with a driving tool, and a head contacting surface for supporting the head of 
the core pin. The mounting system can be installed in a single aperture which can be 
machined in three steps. These steps may include machining a core element bore, 
machining wider bore which is dimensional to receive and engage the plug body and to 

5 have sufficient depth to accommodate the core pin head and provide head clearance, and 
machining a still wider bore which is dimensioned to receive the shoulders of the plug. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional view of the pin, ejector sleeve and sleeve extension 
0 assembled within a closed injection mold in accordance with one embodiment of the 
invention. 
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FIG. 2 is a cross-sectional view of the pin, sleeve and sleeve of FIG. 1 shown 
during the ejection cycle of the injection mold process with the mold halves partially 
opened. 

FIG. 3 is an exploded view of the core ejector sleeve, the sleeve extension, 
5 ejector sleeve, and mounting plug of FIG. 1 . 

FIG 4. is a cross-sectional view of the mounting plug and core pin seated ia a 
press piece in accordance with one embodiment of the invention. 

FIG. 5 is an axial view of a ejector sleeve extension in accordance with one 
embodiment of the invention. 
0 FIG. 6 is a cross-sectional view of the ejector sleeve extension of FIG. 5 tak^ 

along lines 6—6. 

FIG. 7 is a cross-sectional view of the ejector sleeve extension taken along lines 
7-7 of FIG. 5. 

FIG 8. is a top axial view of the ejector sleeve in accordance with one 
5 embodiment of the invention. 

FIG. 9 is a cross-sectional view of the core ejector sleeve taken along lines 9—9 
of Figure 8. 

FIG. 10 is a top axial view of the moxmting plug in accordance with one 
embodiment of the invention. 
0 FIG. 11 is a cross-sectional view of the mounting plug taken along lines 11—11 

of FIG. 10. 

FIG. 12 is a cross-sectional view of a prior art core pin mounting system. 
FIG. 13 is a cross sectional view of another type of prior art core pin mounting 

system. 

5 FIG. 14 is an enlarged cross-sectional view of the core pin tip, tihin wall sleeve 

and molded article in accordance with one embodiment of the invention. 

FIG. 1 5 is a cross-sectional view of the mold shown during opening of the mold 
to replace the worn ejector pins with an ejector pin moimted in the ejector plate using the 
novel mounting plug of one embodiment of the invention. 


DETAILED DESCRIPTION OF THE INVENTION 
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The thin wall sleeves of one embodiment of the invention are shown mounted to 
an injection mold inFIGS. 1 and 2. As can be seen with referenced to these figures, core 
pin 1 extends through ejector plate 45, ejector sleeve extension 7 and ejector sleeve 5. 
The assembly of these pieces is best depicted in FIG. 3, which is an exploded view of 
5 these pieces. Ejector sleeve 5 is moxmted through the T-slot 4 provided in the side of 
ejector sleeve extension 7. The core pin 1 is threaded through ejector sleeve extension 
7 and ejector sleeve 5 and held in place by the mounting plug 9. As depicted in FIG. 3, 
the core pin 1 has a pin head 2, a shaft 3 having a first diameter and, as shown, may have 
a shaft end 3a which is machined by the end user to have a smaller diameter than the 

1 0 diameter of the shaft 3 . The change in diameter between the pin head 2 and shaft end 3a 
forms a pin shoulder 22 aroimd the exterior surface of the pin 1 . 

As can be seen in FIGS. 1 and 2, the mold 38 including cavity half 39 and core 
half 40, a press piece 43a, an ejector plate 45, and the molded article 46. The mold 
halves 39 and 40 define a mold cavity 50 where they meet along part line 44. The 

15 molded article 46 is formed to have an aperture having an interior cavity 51 which is 
encompassed by a aperture wall 47, with the wall having an inner and outer 
circumference (not numbered) and lip 36. 

As best seen in FIG. 9, the sleeve 5 has a lower mounting ring 31 and a hollow 
sleeve 37. The lower mounting ring 3 1, as can be seen in FIG. 3, is dimensioned to be 

20 slotted through T-slot 4 into the extension recess 33 in the ejector sleeve extension 7 to 
firmly nest within the ejector sleeve extension 7. Above the mounting ring 3 1 is a base 
portion 26 which has thicker side-walls than the sleeve end portion 24 to add to the 
strength of the sleeve. The sleeve 5 has a central bore 42 dimensioned to receive a core 
pin of a given diameter. The thickness (dimension 35 shown in FIG. 14) of the side- 

25 walls defining the sleeve end portion 24 ranges from about .020 to about .040, and 
preferably about .030 of an inch. In contrast, prior stock sleeves had side-wall 
thicknesses which ranged from about ,046 to about .125 of an inch. 

The sleeve extension 7 of one embodiment of the invention is shown in FIGS. 5, 
6 and 7. As can be seen in FIG. 6, the ejector sleeve extension 7 has an extension 

30 shoulder 29 and a first bore 30 dimensioned to receive tiie shaft 3 of the core pin 1 . The 
extension shoulder 29 is adapted to be received in an extension pocket 15 machined into 
the ejector plate 45 and core mold half 40. The first bore 30 is contiguous with the T-slot 


n 
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4 which is dimensioned to receive the mounting ring 31 of the ejector sleeve extension 

7. A second bore 32 is formed in the upper portion of the ejector sleeve extension 7 and 

is dimensioned to receive the base portion 26 of the ejector sleeve 5. FIG. 7 shows the 

ejector sleeve extension 7 in cross section and illustrates that the T-slot 4 extends through 

5 one exterior wall of the sleeve so that ejector sleeve 5 can be slid into place in the T-slot 

4 and second bore 32 within the ejector sleeve extension 7. FIGS. 1 and 2 show the 

extension pocket 15 formed in the core mold half 40 and ejector plate 45 for receiving 

the sleeve extension 7, ejector sleeve 5, as well as the core pin 1. By use of the sleeve 

extension in embodiments of the invention illustrated in FIGS. 1, 2, 3, 6, 7 and 9, it has 
6/ 

10 been found that very thin ejector sleeve having side wall thickness on the order of .030 
of an inch may be used without excessive wear or damage to the sleeve, core pin or mold. 
Using such a sleeve extension, applicant has successfully tested and used sleeves and 


«p sleeve extension having a total height (dimension 34 in FIG. 2) in excess of 6 iaches. 

A single aperture 12 is machined by the end user having a jfirst, second and third 


^ 15 diameter to acconmiodate the core pin, sleeve, and mounting plug within the mold. The 

s three aperture diameters are machined to closely match the two outside diameters of the 

O 

pj mounting plug 9 and the outside diameter of tide sleeve 5 . The aperture 12 typically will 


be formed in three basic st^s by machining three bores of differing diameter, a sleeve 
bore 14 dimensioned to receive the sleeve 5, a plug bore 13 dimensioned to receive a 
20 standard pin head 2 and plug body 27, and a plug shoulder bore 20 dimensioned to 
receive a plug shoulder 17. The core pin 1 extends through the core pin bore 14 in the 
mold section which is continuous with the single aperture 12, and the moimting plug 9 
is threaded into the aperture 12, The plug 9 has a plug shoulder 17 formed between plug 
head 21 and threaded exterior cylindrical surface 16, The depth of the plug bore 13 is 
25 machined to slightly exceed the combined height of the plug 9 and pin head 2 as shown 
in dimension 28 on FIG. 4. When the moimting plug 9 is threaded flush into the plug 
bore 13 the plug head 21 contacts the stop surface 18 of the plug shoulder bore 20. The 
space left around the pin head 2 includes the head clearance 10, which will typically 
measure from about one to three thousandths of an inch. This head clearance 10 is 
30 svifScient to allow the core pin 1 to move forward and back, that is, float in the mount 
which can assist in preventing damage to the pin 1 and or sleeve 5 during installation and 
operation. 
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As seen in FIG. 1, the core pin 1 extends through the ejector plate 45 when 
assembled. Core pin lis passed through the sleeve extension 7 and ejector sleeve 5. The 
sleeve extension 7 is mounted in the ej ector plate 45. The ejector sleeve 5, as can be seen 
best in FIG. 3, is mounted upon the ejector sleeve extension 7. The sleeve extension 7 
5 provides structural support for the sleeve 5. It is contemplated that the core pins of the 
present invention may be used without the use of an extension. This would be 
particularly appropriate where tihe length of the sleeve is less than four inches. For 
applications with a relatively long ejection stroke, it is contemplated that a sleeve longer 
than four inches may be needed and a sleeve extension would commonly be used. 

10 The mounting plug 9 of the present invention can be best seen in FIGS. 10 and 

1 1 . The body 27 of the moxmting plug 9 has a threaded exterior cylindrical surface 1 6, 
and hexagonal recess 23. The plug body 27 extends to a plug head 21 with a larger 
diameter and a plug shoulder 17 which is adapted to engage the stop surface 1 8 of the 
plug shoulder bore 20. The top view of the retaming bolt, as seen in FIG. 10, shows the 

1 5 hexagonal recess 23 which is provided for tightening and loosening the retaining bolt 
with a hex-wrench tool, and a plug shoulder 1 7, which when mounting plug 9 is threaded 
into the aperture, is flush with the press piece 43a which houses the mounting plug 
depicted in FIG. 4. The aperture 12 is machined to have a stop surface 18 for engaging 
the plug shoulder 1 7 when the plug is threaded and fully tightened. The depth of the plug 

20 shoulder bore 20 and consequently the position of the stop surface 18 are correlated to 
the height of the plug shoulder 1 7 so that, when fully tightened down, the surface of head 
21 is flush with the exterior of the mold. 

In one embodimoit of the invention, a novel mounting system is provided for 
securing core pins, coring members, and other mold components. This system is best 
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break during installation or use. The bolt has a recess 66 for receipt of a hex-wrench or 
similar mechanism for tightening the bolt 63 in the threaded aperture 65. 

The second type of mount seen typically used is shown in FIG. 12. This 
mounting system uses a mounting plate 55 held to the press piece 43b by a mounting 

5 screw 53 in a threaded aperture 60 that must be machined into the press piece 43b. The 
mounting plate 55 is placed into an aperture 59 machined into the press piece 43b. The 
aperture 59 for the mounting plate is typically large in comparison with the core pin 1 
and core pin head 2 and is rectangular in shape as shown in FIG. 12. A head pin aperture 
52 is formed in the press piece 43b for receiving the head 59 of the pin 57. The shoulder 

10 portion 58 of the pin 57 is not pressed flush against the stop smrface 54 so that a head 
space 61 is created which allows a floating moimt. Fomiing these multiple apertures in 
the press piece requires multiple machining steps and can require the use of multiple 
pieces of machining or drilling equipment. Moreover, the relatively large rectangular 
plate 55 takes up more space on the press piece than is desirable since such space is 

15 customarily at a premiirai. Again, the large number of steps increase the cost of 
manufacturing the mold. 

The novel motmting system of this embodiment of the invention is shown in 
FIGS . 1 -4. The mounting system provides head clearance 1 0 for a floating mount but can 
be installed in a greatly simplified procedure which requires a single aperture 12 having 

20 surfaces with a first, second and third diameter. The three diameters are machined to 
closely match the two diameters of the mounting plug 9 and the outside diameter of the 
sleeve 5. The aperture 12 is machined to have a plug bore 13 which has a threaded 
cylindrical surface 1 1 for receiving and engaging the threaded exterior surface 16 of the 
mounting plug 9. Mounting plug 9 has a plug body 27 which has a diameter similar to 

25 the diameter of the pin head 2. These two diameters correspond to the diameters to be 
drilled or machined into the mold section to form the plug bore 27 which received the 
plug to retain the pin head 2 of the core pin. The moimting plug has a plug shoulder 1 7 
which has a larger diameter than the plug body 27. A plug shoulder bore 20 is machined 
into the press piece 43a which is dimensioned to receive the plug shoulder 17 in a flush 

30 mount relationship. It is contemplated that the novel core element mounting system 
shown in FIGS. 1-4 may be used to mount core elements other than core pins, such as, 
core blades as well as other mold components, e.g., ejector blades or ejector pias. 


wo 01/98056 


PCT/USOl/19744 


"11- 

In practice, core pins typically come in standard lengths and are machined and cut 
by the end user to correspond with the design for the mold itself. The pins have a pin 
head 2 which rests within and is engaged by the aperture 12 in the press piece 43. As 
depicted in FIG. 3, in this example, the end of the core pin 1 is machined by the end user 
5 to form a shaft shoulder 22 which correspond in part with the width of the walls of the 
raised aperture 48 to be formed in the molded article 46. In the embodiment dq:)icted in 
FIG. 14, the width (dimension 49) of the waUs 34 of the raised aperture 48 is 
approximately equal to the stmi of the cross sectional, diameter (dimension 71) of the 
shoulder 22 and the width (dimension 35) of the hollow sleeve 37 of the ejector sleeve 

10 5, as seen in FIG. 3. However, it is recognized that end users can also opt to select a 
thinner core pin, machine a smaller diameter cavity in the mold halves 39 and 40, and set 
the width (dimension 49) of the walls 34 of the raised aperture 48 and lip 36 as the width 
(dimension 35) of the ejector sleeve. Also, the end users often taper these parts, in 
particular to provide the pin with taper which is corranonly referred to as draft, and 

15 macliine a correspondingly shaped cavity into the mold sections, in place of the 
cylindrical cavities, and pins depicted herein. 

In accord with the present invention, the width (dimension 49) of the waUs 34 of 
the raised aperture 48 may be decreased to save on material costs as well as cycling time 
for the injection molding process. As best depicted in FIG. 2, these narrower walls 

20 correspond to the thinner ejector sleeve 5, whose walls 34 have a reduced thickness. 
Again, it is contemplated a thimer core pin 1 could be selected to thread through a 
narrower aperture in the mold halves 39 and 40, ia machining a slightly longer shaft end 
3a, leaving a narrower pin shoulder 22, or no pin shoulder at all. This would likewise 
have the effect of narrowing the walls 34 of the raised aperture 48 while maintaining the 

25 same size of the cavity 5 1 of the raised aperture 48. 

During the injection mold process, after the mold sections and press piece are 
assembled, hot or thermosetting plastic is injected into the mold, the plastic cools or sets, 
and the piece is ejected. FIG. 1 depicts the assembled mold just after injection of hot or 
thermosetting plastic. FIG. 2 depicts the ejection of the molded article 46 just after the 

30 article has cooled or set. 

As seen in FIG. 1, the molten plastic or thermosetting material which forms the 
molded article 46 has surrounded the pin tip 3 to fill in the cavity between the core pin 
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tip 3 and the mold half 40. This molten plastic or themiosetting material abuts the 
exterior lip 56 of the ejector sleeve end 24. When the shaft end 3a of the core pin 1 is 
machined to a smaller diameter as well, the material also abuts the shoulder 22 of the 
core pin L The pin head 2 rests within the head cavity 8 formed by the press piece 43 
5 and the mounting plug 9. The head clearance 10, (FIG.4), allows the ejector sleeve 5 to 
travel through the mold half and 40 without deforming (not shown). The ejector plate 
45 is adjacent to the press piece 43a, and the ejector sleeve 5 and ejector sleeve extension 
7, which are correspondingly mounted on the ejector plate 45, follow core pin 1 along its 
length up to the machined shoulder 22 so that the lip 56 of the sleeve end 24, is adjacent 
10 to the core pin shoulder 22. The walls of the ejector sleeve 24 travel through the core 
1^ mold half 40 and fill the cavity left between the core pin and the cavity in the mold half 

40, to prevent molten material from flashing, i,e,, escaping around the edges of the 
«p 'ejector sleeve 5. In the exemplar ejection cycle depicted in FIG. 2, the ejector plate 45 

\^ has traveled upwardly to its ftiU extent, the ejector sleeve is also extended upwardly, and 

?P 1 5 the ejector sleeve 5 now extends past the part line 44 into the mold cavity 50. As can be 

« best seen in FIG, 2, the aperture 5 1 formed in the now cured molded article 46 has walls 

O 

fU 47 (after allowing for shrinkage) which have a width equal to the width of the ejector 

sleeve wall 24 and the core pin shoulder 22 combined. 
5 To decrease cycling time by reducing the amount of hot molten material, and to 

ry 

20 save on material costs, the present invention also embodies an improved method of 
molding an article having a raised aperture 48 in the molded article 46. This method 
employs the step of first machining in an injection mold half as single aperture 
dimensioned to receive a mounting plug 9, ejector sleeve 5, and core piu 1 . The core pia 
1 is mounted to the press piece 43 a of an injection mold by means of a mounting plug 9. 

25 The ejector sleeve is placed over the core pin 1 and mounted to the ejector plate 45. The 
injection mold is caused to move to a closed position and molten plastic is injected into 
the mold cavity such that the core pin, mold halves, and ejector sleeves form a molded 
article with a raised aperture. This method provided for a more durable ejector sleeve 
even when very thin sleeves are used. The ejector sleeve extension 7 may have thinner 

30 walls to correspond to a narrower gap between the shaft end 3 and the mold piece cavity 
50. To prevent a thin sleeve extension piece firom becoming damaged as it travels 
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throiigh the mold, the pin may be mounted as seen in FIG. 4, to provide a head clearance 
10. 

In one preferred embodiment of the invention, the thin wall sleeve is coated with 
a uniform coating of a hard material such as chromium, nickel or alloys thereof having 
5 a very uniform thickness ofbetween about .0001 and .00001 withno substantial build-up 
of the coating on the sharp edges or comers of the piece. The preferred ejector sleeves 
are made of A-2 steel with a surface hardness of 58-60RC and a surface finish of 4- 
lORMS. Preferably, the sleeve is treated with a uniform coating of an electroless nickel 
treatment sold under the tradename Nicklon® by Bales Mold Service, Inc., 2824 

10 Hitchcock Avenue, Downers Grove, Illinois 60515. This surface coating provides 
excellent corrosion resistance and lubricating characteristics to the thin walled sleeves 
of the invention. The Nicklon® composition is believed to include 80-83% by weight 
nickel, 1 - 1 1 % by weight phosphoms and 8-9 by weight polytetrofluourethylene. The co- 
efficient fiiction of the Nicklon® surface treating believed to be approximately 0.2 when 

15 analyzed using ASTM standard testing procedure D-2714. The Nicklon® coating is 
deposited on stock nominal length pins in a process which is proprietary to Bales Mold 
Service, Inc, that results in homogenous distribution of autocatalytic nickel and PTFE. 
The Nicklon® coating is designed to provide continual renewal of iPTFE at the wear 
surface of the sleeve as the sleeve undergoes normal wear during use in an injection 

20 mold. The use of Nicklon® and other nickel-containing alloys over chromium alloys as 
indicated were superior corrosion resistance is desired. Several plastic resras used is the 
injection molding industry give off corrosive gases as they cure in the mold. The most 
commonly used of such resins in polyvinylchloride. The corrosive gases are known to 
react with chromiiun and chromium alloy coated surfaces in injection molds. Thus, for 

25 certain applications, chrome coated ejector sleeves are not desirable. 

The thin wall sleeves of the present invention are typically manufactured and 
stocked in standard or nominal sizes such as 4 and 6 inches and are cut and deburred to 
size by the mold maker. With conventional sleeves, it has been standard practice for 
mold makers to cut and grind a sleeve to the desired size and then send the pin out for 

30 custom coating in small batches. This process was used since experience taught mold 
makers that svuiace coatings typically flaked or chipped during the cutting and deburring 
process. It has been found that the use of such very thin coating or chromium or nickel 
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on tihie thin wall sleeves of the present invention can survive the cutting and deburring 
process such that those sleeves can be pre-coated in large batches prior to cutting without 
any further need to coat or treat the sleeve afterward. This can yield a significant cost 
savings to the mold maker. 

5 Optionally, the core pin for use with the sleeve may be coated with a nickel or 

chromium alloy coating. A particularly advantageous coating is sold by the tradename 
Nihard™ also by Bales Mold Service, Inc. The Nihard"™ coating includes 48% by 
weight cobalt with the balance believed to be substantially nickel. The Nihard™ coating 
is pre-coated on standard core pins by a proprietary autocatalytic application process 

0 which does not require electroplating of the pins. Another advantage of the Nihard™ 
coating is that it is superior to chromium alloys for corrosion resistance as well as being 
substantially less costly than chromiimi-coated materials. 

As showoi in Figure 15 in a still further embodiment of the invention, the mold 
moimting plug 82 is used to provide a floating mount of an ejector pin 80 in the ejector 

5 plate 8 1 . The method for installing the ej ector pin in the ej ector plate is substantially the 
same as explained above for mounting the core pin in the single aperture with first, 
second and third diameters. Likewise, the ejector plate and otiier mold plates are 
provided with a single continuous aperture with three diameters to mount and 
accommodate the ejector pin. The single aperture 86 is machined to form an ejector pin 

0 bore 92 having a first smaller diameter. The second diameter is machined to closely 
match the diameter of the mounting plug body 83 and the outside diameter of the head 
85 of the ejector pin 80. The aperture 86 is machined to have a plug bore 84 which has 
a threaded surface 87 for receiving and engaging the exterior 89 of the mount plug 83. 
The single aperture 84 is machined to have a third, wider diameter bore 94 for 

:5 accommodating the shoulders 96 of the mold plug 82. The ability to mount the core pin 
in the exterior surface 88 of the ejector plate 81 greatly simpUfies removal and 
replacement of ejector pins that become either wom or damaged during use in the 
injection mold. 

This process is accomphshed by the operator jogging the mold into an open 
to position in which the ejector pin is substantially extended into the mold cavity such that 
a space is provided between the exterior surface 88 of the ejector plate 81 and the mold 
base 93. This space allows the operator of the mold to easily replace ejector pins without 
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having to disassemble the mold to remove the pin plate 90 from the ejector plate 81 as 
is commonly done with conventional ejector pins. The ejector pin 80 is easily removed 
by insertion of a driving device into the driving surface of the hexagonal recess 91 . The 
plug is rotated to loosen it and remove it from the ejector plate 8 1 . The core pin 80 can 
5 be easily tapped from the open mold cavity to assist in removing it from the mold if it 
binds. In a similar manner, a replacement ejector pin can thm be inserted into the single 
aperture until the ejector pin head is located within the ejector plate. The moxmting plug 
is then inserted into the threaded bore and rotated by means of a suitable driving device 
in hexagonal recess until ftiUy tightened. 

10 The foregoing description and figures are intended as an illustration of the 

invention, and are not to be construed as containing or implying limitations upon the 
invention. It will be appreciated that although various aspects of the invention have been 
described with respect to specific embodiments, alternatives and modifications will be 
apparent from the present disclosure which are within the spirit and scope of the present 

1 5 invention as set forth in the following claims. 


